ing the splitting of preplate into the marginal zone and
We show here that Reelin arrests radial migration of In the cortical imprint migration assay, neurons migrate at an average rate of 11.62 m/hr (n ϭ 508) on radial glial anti-Reelin antibody indicated that all of the beads incubated with Reelin were coated with Reelin. Newly generprocesses. Exposure to full-length recombinant Reelin inhibits neuronal migration in this assay. Neurons reated neurons were pulse labeled with bromodeoxyuridine (BrdU) 2 hr prior to the bead injection ( Figure 2A ). duced their rate of migration by 64% in response to Reelin ( Figures 1A, 1B, and 1D) ; 44.1% of the neurons As the BrdU-labeled neurons migrate into the cerebral wall from the ventricular zone, if they come in contact observed detached from their radial glial guides following Reelin exposure. When Reelin-containing media with the microspheres they will encounter focal sources of Reelin. After 24 hr, brains were removed, sectioned, were depleted of Reelin with an antibody to Reelin (CR50) prior to its use in our assays, the Reelin-depleted and analyzed for the pattern of BrdU-labeled cell distribution around Reelin-coated beads in the intermediate media showed no effect on neuronal migration ( Figure  1D ). Similarly, control 293T conditioned medium (CM) zone ( Figure 2B ). We only analyzed brain sections in which the coated microspheres were deposited in the did not induce any significant changes in neuronal migration ( Figures 1C and 1D Figures 2G and 2H) . In into the developing rat cerebral wall at embryonic day contrast, neurons migrated past control beads without 16.5-17 (E16.5-E17) using a picospritzer (Figure 2A) .
any hindrance (Figures 2B-2D ). Densitometric estimates of BrdU-labeled cells around microspheres indicate Analysis of Reelin-coated and control beads with an 49.5% reduction in labeled neurons around Reelin-1993). Beads were then washed, and proteins bound to Reelin and control beads were analyzed by SDS-PAGE coated microspheres, when compared with that of control ( Figure 5A) As a control, we also tested whether Reelin immuno-␤1 integrin. ␤1 integrin is detected in the immunoprecipitation from both the ␣3 integrin-deficient brains and precipitates any of the other previously characterized Reelin receptors in our assay. At least two isoforms of wt littermates. However, relatively less ␤1 integrin is detected in the immunoprecipitation from the ␣3-defiApoER2 and VLDLR are also immunoprecipitated by Reelin in this assay. The 160 kDa isoform probably correcient brains compared with the wt littermates ( Figure  3D , lower panels), which is reflective of reduced levels sponds to the glycosylated receptor, while the 120 kDa form is most likely the unmodified protein ( integrin and Dab1, immunolabeling was performed on To determine if the ␣3␤1 integrin complex is associcultured cortical neurons from E16 brains at 1 day in ated with Reelin, the immunoprecipitation was repeated vitro (DIV) after dissociation and plating on polylysineusing brain membrane homogenates prepared from wt coated coverslips. Cultured neurons were fixed in paraand ␣3␤1 integrin-deficient brains. ␣3␤1 integrin is deformaldehyde (4%) and were labeled with either a rat tected in immunoprecipitations using the Reelin-coated monoclonal antibody against the cytoplasmic tail of ␤1 beads, and the identity of the ␣3 integrin subunit is integrin (Chemicon) or a mouse monoclonal antibody confirmed by the absence of the band in the immunopreagainst Dab1 (mAbD1, generous gift of A. Goffinet) and cipitations from the ␣3␤1-deficient membrane extracts visualized using appropriate FITC-and Cy3-linked sec-( Figure 3D et al., 1999) . Application of control glutathione S-transdeveloping cortical plate. Thus, Reelin gradient-mediated modulation or endocytosis of a large adhesion ferase (GST; 1 g/ml) had no effect. Together, these The analysis of ␣3␤1 integrin deficiency is complicated by the fact that ␣3␤1 can function as a translease from radial glia. These data suggest that ␣3␤1 integrin, either alone or in association with other partdominant inhibitor of other integrin receptor functions (Hodivala-Dilke et al., 1998). In keratinocytes, ␣3␤1 definers, is necessary for radial glial guided migration and that inhibition of the ␣3␤1 integrin complex is sufficient ciency leads to increased activity of fibronectin and collagen type IV receptors, possibly including ␣5␤1 inteto induce release of neurons from radial glia.
The elevated levels of cleaved Reelin (180 kDa) obgrins, which can bind Reelin. Similar upregulation of other integrin receptor activity may also occur in ␣3␤1 served in the absence of ␣3␤1 integrin suggest that a 
